
Histologic Mimics of Invasive 
Breast Carcinoma 

U of T Pathology Update Fall 2011 

Sharon Nofech-Mozes MD 

Sunnybrook Health Sciences Centre 

I have no economic or other personal interests that create, or 
may be perceived as creating, a conflict related to the material 

discussed.  



Did you or your colleague ever 
overcalled a case invasive mammary 
carcinoma?  

1.  Never. 
2.  No, but I heard it happened in another 

hospital. 
3.  Rarely. 
4.  Frequently. 



 It is late on a Friday afternoon, I am 
signing out  cases in the office…hoping to 
complete my cases… 



This is my next case:  
 

    55 year old female 

    Palpable left breast mass, core biopsy 



This is a 20 seconds diagnosis… 

Invasive ductal carcinoma 



Next case: 

55 year old female 
Palpable left breast mass, core biopsy 





Learning Objectives 

After reviewing this material the participants 
should be able to : 

•  List and identify lesions that may be 
difficult to distinguish from invasive 
carcinoma of the breast. 

•  Be able to use immunohistochemistry as 
an adjunct tool for diagnosis. 

 



Outline 
•  Infiltrating adenosis (+/- DCIS)  
•  Radial scar/ complex sclerosing lesion (+/- DCIS) 
•  Sclerosing papillary lesion (+/- DCIS)  
•  Microglandular adenosis 
•  Nipple adenoma 
•  Skin adnexal tumors: syringoma vs. tubular carcinoma  
•  PASH 
•  Granular cell tumor 
•  Fat necrosis 
•  LVI only 
•  Non mammary carcinoma 



Lets continue with our case… 



IHC: Smooth muscle Myosin 

Final diagnosis: DCIS involving an area of adenosis 









Sclerosing adenosis 

•  Epithelial, myoepithelial and stromal 
proliferation. 

•  Associated with microcalcifications. 
•  Larger lesions may be palpable. 
•  May be mistaken for cancer clinically and 

radiologically. 
•  May be involved by apocrine metaplasia. 
•  May be involved by ADH, DCIS, ALH and 

LCIS. 



Lobulocentric appearance on low power 
 



Sclerosing adenosis 

•  ME cells identified 
on H&E at least 
focally 

•  IHC is helpful: 
– Myosin 
–  P63 
– Calponin 
–  Actin 

Myosin: 
cytoplasmic 

P63: nuclear 



Apocrine adenosis with  
“perineural invasion” 



Next case: 

•  60 year old female, diagnosed with 
invasive and in situ carcinoma on a 
lumpectomy. 

•  A block is sent to our lab for ER, PR 
and HER2/neu testing. 







Final diagnosis: DCIS involving an area of infiltrating adenosis 



Management when encountered on core bx: 
•  Unless associated with atypia or in situ 

carcinoma→ 
                   No need for excision 

Sclerosing adenosis 



Case: 

•  41 year old female 
•  Bilateral breast nodules on mammogram 
•  An indeterminate mass @ 12 o’clock 
•  Ultrasound-guided core biopsy 





Smooth muscle myosin 



S100 



Microglandular Adenosis: 

•  Proliferative glandular lesion that mimics 
carcinoma clinically and pathologically. 

•  Most patients: age 45-55 (range: 28-82). 
•  Clinical presentation: mass. 
•  No specific radiologic features: ill defined 

density. 



Microglandular 
Adenosis: 

HE 
-  Infiltrating to fat 
-  Random distribution 
-  Round contour 
-  No stromal reaction 
-  Single cell layer (MEC-) 
-  Bland nuclei 
-  Luminal secretion 
-  Thick basement membrane 
-  Cytoplasm : - Amphophilic  

   - Granular 
   - Clear  

Tubular 
Carcinoma 

HE 
-  Infiltrating to fat 
-  Stellate configuration 
-  Angulated tubules 
-  Desmoplasia 
-  Single cell layer (MEC-) 
-  Low grade nuclei 
-  Apical snouts 





Final Diagnosis: Microglandular adenosis 



TUBULAR CARCINOMA 



Microglandular 
Adenosis: 

IHC 
-  CK7/LMWK + 
-  EMA - 
-  ME markers - 
-  S-100 + 
-  ER/PR- 
-  Collagen IV + 
-  Laminin + 

Tubular 
Carcinoma 

IHC 
-  CK7/LMWK + 
-  EMA + 
-  ME markers - 
-  S-100 - 
-  ER/PR+ 
-  Collagen IV - 
-  Laminin - 



More Challenging Scenarios 

•  MGA with atypia 
•  DCIS arising in MGA  
•  Invasive carcinoma arising in MGA  

» TN 
» CK5/6 , EGFR+, P53+, Ki 67↑ 
» S100+ 
» Matrix producing 

Pathol Int. 2011 Jul;61(7):415-22  

 Ann Diag Path 2011 Apr;15(2):84-92.  

Int J Surg Pathol 2000(4):303-315,  





Invasive carcinoma arising in microglandular adenosis 



Biological significance 
  

Histopathology 2009 55, 732–743 

MGA 

CA 

Atypical
MGA 

•  Study of one case with 
MGA, atypical MGA and 
invasive carcinoma. 

•  High resolution CGH. 

•  The three components are 
clonal. 

•  Chromosomal  aberrations 
are different from those 
found in the low grade breast 
cancer and its precursor 
lesions. 



Biological significance 
• 17 cases with MGA± atypia ±in situ ±invasive carcinoma. 

•  Microdissected → CGH. 

•  Shared mutations. 

•  In individual cases, MGA and more advanced lesions 
were clonal. 

•  Of 3 “pure MGA” cases, 2 had no molecular alterations. 

•  Non-obligatory precursor. 

•  It is impossible to distinguish between MGA and MGA 
with a more advanced lesion on morphological grounds.  

Am J Surg Pathol 2009;33:496–504 



Biological significance 

When encountered on excision: 
 - benign 
 

When encountered on core: 
 -  Unknown risk of associated cancer 

 
Excise 



Case A: Lumpectomy for a palpable mass 



Case B: Lumpectomy for 1.3 cm palpable 
mass 



Case C: Lumpectomy for non mass 
enhancing lesion (MRI screening) 



Which of the following is benign? 

A B 

C 



A B 

C 

Histiocytoid variant of ILC 

Granular cell tumor Invasive apocrine carcinoma 

CK7+ 

E-cad+ 

ER-/PR-/HER2+ 

AR+ 

CK7+ 

E-cad- 

ER-/PR-/HER2- 

AR+ 

S100+ 

CK7- 

E-cad- 

ER-/PR-/HER2- 



Granular cell tumor of the Breast 

•  Derived from Schwann cells 
•  Age at dx: 30-50 (range 17-83) 
•  African American 
•  10% in the male breast 
•  Clinical presentation: painless mass 
•  Mammography: noncalcified stellate lesion 
•  US: solid mass with posterior shadowing 
•  Gross: usually well circumscribed 



Granular cell tumor of the Breast 

•  Compact nests of sheets of polygonal 
cells. 

•  Infiltrative pattern. 
•  Eosinophilic granular cytoplasm. 
•  PAS+, diastase-R. 
•  Round nuclei, nucleoli can be prominent. 
•  None or rare mitoses 



Differential diagnosis 

•  Carcinoma with apocrine differentiation 
–  IDC apocrine type 
–  Histiocytoid variant of ILC 

•  Histiocytic lesions 
»  Xanthogranulomatous Inflammation  
» Histiocytic tumors 

•  Metastatic non mammary neoplasms 

J Clin Pathol 2011 Aug;64(8):654-9  

Pathol Int 2009 Apr;59(4):234-40  



Differential diagnosis 

•  Carcinoma with apocrine differentiation: 
– Overt cytologic atypia 
– Mitoses 
–  In situ component 
– Single cell infiltration 
– Look for areas with “traditional carcinoma 

pattern” 

Breast J. 2010 Jan-Feb;16(1):84-6  



Granular Cell Tu. Carcinoma 

Cytokeratin - + 

EMA - + 

Androgen receptor - + 

S-100 + ---/50%+ 

CEA -/++ ---/30%+ 

Vimentin + ---/+ 

Electron Microscopy Membrane infoldings 
phagocytosed to lysosomes. 

Ann Diag Pathol 2010 Jun;14(3):162-7 

J Clin Med Res. 2010 August 18; 2(4): 185–188  

British Journal of Radiology (2007) 80, 970-974 
 

10 of 12 GCT (any site) were CD68+ 
Inhibin may be positive 



Prognosis and treatment 

•  Essentially benign. 
•  May be multifocal (3 of 17), in the breast 

or other organs. 
•  Rare case reports of overt malignancy 

(<1%). 

Breast J 2004 Nov-Dec;10(6):528-31  

What should we do with them? 

Wide excision to avoid local recurrence.  
Excise 



Case 

•  50 year old woman 
•  Bilateral fibroadenomas on core (3 years) 
•  Core biopsy: query breast carcinoma 



Can it be 
something 
other than 

breast 
primary? 



Case: the complete story… 

•  50 year old woman 
•  Bilateral fibroadenomas on core (3 years) 
•  Medullary thyroid cancer, LVI+, N1 (2 years) 
•  Persistent high calcitonin level 
•  Normal physical exam and CT 
•  Technetium scan: -ve  



FDG-PET scan:  
•  A 1.9 cm left upper 

inner quadrant breast 
mass.  

•  Two hepatic masses. 

US:  
•  Hypoechoic irregular 

heterogenous mass 
corresponding to the 
area of increased 
activity noted on the 
FDG-PET. 

Mammography:  
•  Lobulated 3 cm mass 



Staining 
CK7 +++ 
Synaptophysin  +++ 
Chromogranin +++ 
Calcitonin +++ 
TTF-1 +++ 
mCEA +++ 
E-cadherin +++ 
ER/PR/HER2 - 
Congo red - 
EM Dense core secretory granules 

Ann Diagn Pathol. 2008 Feb;12(1):67-71  



Calcitonin 

Final Diagnosis: Metastatic medullary carcinoma of the thyroid to the breast 



The key for achieving the correct 
diagnosis: 

Patient history 

Patient history 

Patient history 

Patient 
history 



Non Mammary Carcinoma 
•  0.3-2% of all breast tumors. 
•  Poor prognostic sign. 
•  In 30% this is the presenting symptom of malignancy. 
•  In 25% it is the first metastatic site. 
•  A second (breast) primary is always considered more 

probable in patients with previous malignancy. 
•  Metastases may be multifocal (11-35%), bilateral (25%), 

accompanied by axillary lymph node involvement. 

J Clin Pathol 2007;60:1333–1341 

Am Surg 2004 April;70(4):287-90.  

Breast 2002 December;11(6):526-8  

Ann Diagn Pathol. 2008 Feb;12(1):67-71  



Non Mammary Neoplasm 
•  Lymphoma 
•  Melanoma 
•  Lung   
•  Ovary 
•  Soft tissue sarcoma 
•  GI 
•  GU 

Clin Radiol 2003 July;58(7):524-31  



Non Mammary Neoplasm 

J Urol 1973 April;109(4):671-5. 

Diag Pathol 2010 Sep 23(5):63  

 In males:  

•  Prostate 
- 25% of patients have 
microscopic involvement  

Prostate Breast 

ER/PR -/+ -/++ 

CK7 -/+(16%) +(90%) 

GCDFP - -/+ 

PSA + + (<4%) 

PAP +90% - 



Suggestive Features 

•  In situ component  
•  Elastosis 
•  Calcifications 
•  Clear cells (kidney) 
•  Small cell carcinoma, pulmonary type pattern 
•  Pigment, intranuclear inclusions (melanoma) 

J Clin Pathol 2007;60:1333–1341 

2/3 of metastases to the breast have histologic features,  
raising the possibility of this diagnosis. 

If present, favor primary breast 



 
When in doubt: 

 
•  Compare morphology with previous specimen! 
•  Plan your supplementary IHC panel carefully: 

– No antibody is 100% sensitive or specific for 
any tumor type. 



 The pathologist has a key role in 
considering the diagnosis of 

metastasis to the breast if the 
histologic features are unusual for a 

primary mammary tumor. 



Last case: 

65 year old women with 
architectural distortion on 
screening mammography 



Can you render a diagnosis? 

1.  IDC 
2.  Microglandular adenosis 
3.  DCIS in adenosis 
4.  Skin adnexal tumor (syringoma) 



Smooth muscle myosin 

Final Diagnosis: Invasive ductal carcinoma, low grade 



Take Home Message 
•  Most cases that look like invasive breast 

carcinoma are indeed invasive breast 
carcinoma. 

•  Are you 100% sure that this is the 
diagnosis? 

•  When in doubt: Don’t rush! 
•  Search the literature  
•  consult your colleagues 
•  plan IHC studies 



‘‘A lucky guess is never merely 
luck.  

There is always some talent in 
it.” 

 
     Jane Austen 

Andrew H S Lee; J Clin Pathol 2007;60:1333–1341 


